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Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the 
application; 

Listing of Claims: 

1. (Currently amended) A system for inspecting a specimen, comprising: 

a contact image sensor, comprising a light source configured to direct light toward a 
surface of the specimen , a rod lens arr ay configured to collect li ght from the surface o f 
kh.9_5P_ePinif.Q* and a first sensor array configured to detect light returned from the surface 
of the specimen, wh e re i n the sp e c i men comprises o - w a f e r - h a ving n e p e atab le pattern 
featuresraRd-wherein the contact image sensor is ftffthor-configured to acquire images 
of the fepeatable-pattero4ea tur e s and th e waf e t s peclme n without contacting the 
wa fe f^fedm£n r and wherein the contact image sensor further comprises an optical 
configuratio n. for .te.teCg.qtrjOJ^OllectiQn of the images hv the rod lens arrav: and 

a processing device coupled to the contact image sensor and configured to analyze 
information from the detected light or the images and to determine a characteristic of the 
surface of the specimen. 

2. (Original) The system of claim 1 t wherein the light source and the first sensor array are 
arranged such that the detected light comprises dark field light propagating along a dark field 
path. 

3. (Original) The system of claim 1 , wherein the light source and the first sensor array are 
arranged such that the detected light comprises bright field light propagating along a bright field 
path. 

4. (Original) The system of claim 1, wherein the contact image sensor further comprises at 
least one additional sensor array arranged substantially parallel to the first sensor array, wherein 
the light source and the first sensor array are arranged such that the detected light comprises 
dark field light propagating along a dark field path, and wherein the light source and at least the 
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one additional linear sensor array are arranged such that the detected light further comprises 
bright field light propagating along a bright field path. 

5. (Original) The system of claim 1, wherein the processing device is further configured to 
determine a location of defects on the surface of the specimen. 

6. (Original) The system of claim 1 , wherein the processing device is further configured to 
determine a number of defects on the surface of the specimen, 

7. (Original) The system of claim 1 , wherein the processing device is further configured to 
determine a type of defects on the surface of the specimen. 

8. (Original) The system of claim 1, wherein the processing device is further configured to 
determine a location, a number, and a type of defects on the surface of the specimen. 

9. (Original) The system of claim 1 , wherein the defects comprise macro defects having a 
lateral dimension of greater than approximately 10 jam. 

10. (Original) The system of claim 1, wherein the surface of the specimen comprises a front 
side of the specimen. 

1 1 . (Original) The system of claim 1 , wherein the surface of the specimen comprises a back 
side of the specimen. 

12. (Canceled) 

13. (Original) The system of claim 1 , wherein the contact image sensor further comprises a 
fiber optic bundle and a fiber optic line source, wherein the fiber optic bundle is coupled to the 
light source, and wherein the fiber optic line source is coupled to the fiber optic bundle. 

14. (Previously presented) The system of claim 1 , wherein the contact image sensor further 
comprises a light pipe T and wherein the light source is coupled to the light pipe. 
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15. (Original) The system of claim 1 , wherein the light source comprises a linear array of high 
intensity laser diodes. 

16. (Original) The system of claim 1 , wherein the light source comprises a linear array of light 
emitting diodes. 

17. (Original) The system of claim 1, wherein the contact image sensor has a height of less 
than approximately 30 mm. 

18. (Original) The system of claim 1 , wherein the contact image sensor has a height of 
approximately 10 mm, 

19. (Currently amended) The system of claim 1, furth e r comprising a rod Ions array conf igwed 
to^leeHighHro ffl tho spec i men, w herein each rod (ens of the rod lens array is coupled to one 
sensor of the first sensor array. 

20. (Currently amended) The system of claim 1 , further compr i sing a rod-tone a rr a y configured 
te-eolleet^igl^Fem^he epeeimeBrwherein the rod lens array is disposed within the contact 
image sensor such that the rod lens array is spaced above the surface of the specimen by less 
than approximately 10 mm. 

21. (Currently amended) The system of claim 1 r further comp rising a rod t e ns array configured 
te-osHocU ight from the c pecimenrwherein the rod lens array is disposed within the contact 
image sensor such that the rod lens array is spaced above the surface of the specimen by less 
than approximately 3 mm. 

22. (Currently amended) The system of claim 1 , furthor comprising q rod lens ar ra y configur e d 
te-GottecUigh t from th e sp e cimen, w herein each rod lens of the rod lens array is further 
configured to collect the light returned from the surface at substantially the same collection 
angle. 

23. (Currently amended) The system of claim 1, furthor comp rising a rod l e ns array oonfi gttFed 
te-Golleet^gW^rom^he-speGifHefvwherein each rod fens of the rod lens array eemprises-has^a 
numerical aperture of approximately 0.2 to approximately 0.7. 
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24. (Canceled) 

25. (Original) The system of claim 1 > wherein the first sensor array comprises a plurality of 
linearly aligned sensors, and wherein a pitch of the plurality of linearly aligned sensors 
comprises approximately 25 ^m. 

26. (Original) The system of claim 1 , wherein the first sensor array comprises a plurality of 
linearly aligned sensors, and wherein a pitch of the plurality of linearly aligned sensors is 
configured to produce a resolution of greater than approximately 600 dots per inch. 

27. (Original) The system of claim 1, wherein the first sensor array comprises a plurality of 
linearly aligned sensors, and wherein a pitch of the plurality of linearly aligned sensors is 
configured to produce a resolution of approximately 1200 dots per inch. 

28. (Original) The system of claim 1 t wherein the contact image sensor further comprises a 
circuit substrate coupled to the first sensor array, and wherein the circuit substrate comprises 
circuitry configured to produce a dynamic range of greater than approximately 12 bits, 

29. (Currently amended) The system of claim 1, wherein the contact image sensor compr i ses 
has a length of at least a diameter of the specimen, and wherein the diameter of the specimen 
comprises |s greater than approximately 200 mm. 

30. (Currently amended) The system of claim 1 , wherein the contact image sensor comprisos 
hajLa length of at least a diameter of the specimen, and wherein the diameter of the specimen 
©efftprises-js.approximately 300 mm. 

31. (Original) The system of claim 1, wherein the processing device is further configured to 
calibrate the first sensor array for pixel gain variation and sensor distortion. 

32. (Original) The system of claim 1 , wherein the contact image sensor further comprises a 
closed loop bar assembly, 

33. (Currently amended) The system of claim 1 r wherein the system further comprises a 
support device configured to hold a-Jh^specimen, and wherein the support device is configured 
to Impart relative motion to the specimen. 
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34. (Currently amended) The system of claim 1, wherein the contact image sensor is fyrth.gr 
configured to move with respect to the specimen. 

35. (Original) The system of claim 1 , wherein the system further comprises a plurality of contact 
image sensors, and wherein a first of the plurality of contact image sensors is arranged above a 
second of the plurality of contact image sensors. 

36. (Original) The system of claim 1, wherein the system further comprises a plurality of contact 
image sensors, and wherein the system is further configured to inspect a plurality of specimens 
substantially simultaneously. 

37. (Previously presented) The system of claim 1, wherein the system further comprises a 
plurality of contact image sensors, and wherein a first of the plurality of contact image sensors is 
arranged laterally adjacent to a second of the plurality of contact image sensors. 

38. (Previously presented) The system of claim 1 , wherein the system further comprises a 
plurality of contact image sensors, wherein a first of the plurality of contact Image sensors is 
arranged laterally adjacent to a second of the plurality of contact image sensors, and wherein 
the plurality of contact image sensors has a lateral area equal to approximately a surface area of 
the specimen. 

39. (Original) The system of claim 1 , wherein the contact image sensor is coupled to a process 
tool, and wherein the process tool Is configured to fabricate at least a portion of a semiconductor 
device. 

40. (Previously presented) The system of claim 1, wherein the processing device is further 
coupled to a process tool, and wherein the processing device is further configured to alter at 
least one parameter of an instrument coupled to the process tool in response to the 
characteristic. 

41. (Currently amended) A system configured to inspect a specimen, comprising: 

a contact image sensor ^Fsposed-g^ced.above a surface of the specimen such that a 
rod lens array Is spaced above the surface of the specimen by less than approximately 
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10 mm, wherein the contact image sensor has a height of less than approximately 10 
mm, the contact image sensor comprising: 

a light source configured to direct light toward the surface of the specimen; 

| wh e r e in -the rod lens array is-configured to collect light returned from the surface 

of the specimen, wherein a collection angle of each rod lens is substantially 
equal, £&cl .wherein the contact image sensorjyrth§£ comprises an optical 
configuration for telecentric collection of specimen images by the rod lens array 7 
wh e r e in t hs-specimen comprises a waf e r h a ving r e p e atabi e patt e rn f e aturoc, an d 
wherein -the ^peeimefHFmgee^r^pBee-ifBa^es of th e r e p e at a b ie p a tt e rn 
footuroo ; and 

a first sensor array configured to detect light collected by the rod lens array, 
wherein each rod lens is coupled to one sensor of the first sensor array; and 

a processing device coupled to the contact image sensor and configured to determine a 
presence of defects on the surface of the specimen using the specimen images. 

42.-80. (Canceled) 

81 , (Currently amended) A method for inspecting a specimen, comprising: 

directing light from a light source toward a surface of the s peci men , whcf o in4he 
s p e cim e n compris e s a waf e r hav i ng rop oata b l o patt e rn f e atures ; 

collecting light returned from the surface of the specimen using a rod lens array, wherein 
| each rod lens of the rod lens array eemprises-hasLa diameter of approximately 10 

microns, and wherein a collection angle of each rod lens is substantially equal; 

detecting the collected light using a first sensor array, wherein the light source, the rod 
lens array, and the first sensor array are arranged in a contact image sensor, wherein 
each rod lens is coupled to one sensor of the first sensor array, wherein the contact 
| image sensor is disposed- spaced- above a-thg.su rf ace of the specimen such that the rod 
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lens array is spaced above the surface of the specimen by less than approximately 10 
mrru wherein the contact image sensor eGmprises-bas^a height of approximately 10 mm, 
and .wherein the contact image sensor comprises an optical configuration for telecentric 
collection of specimen images by the rod lens array7^nd^hefeifi-4^&-spe6tme n i mag e s 
eeropFfee-imag oo of tho repeatoble pottorn features ; and 

determining a presence of defects on the surface of the specimen from the specimen 
images. 

82, (Currently amended) A method for inspecting a specimen between two process steps, 
comprising: 

transporting the specimen from a first process chamber to a second process chamber; 

directing light from a light source toward a surface of the specimen during said 
transporting; 

collecting light returned from the surface of the specimen using a rod le ps array during 
said transporting; 

detecting the collected light using a first sensor array during said transporting, wherein 
the light source Jjhus rod.tfeQS. array* and the first sensor array are arranged in a contact 
image sensor, wherein the contact ima ge sensor is snared abov e the surface of the 
specimen such that the rod lens array is spa ced .above the s urface of the SDJBCilT ierLbY 
les$JhanL ab£UtlQ_P^ oompr i cos a wofor ■ how ra-fepeatafete 



WSfl^s byjh^rpdje mjitra^: and 

determining a presence of defects on the surface of the specimen from the specimen 
images. 



fynrnnri pp^ i m ^nop n f t hf& r fii 

aenSfiLCQP iPrises an optic 
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83. (Original) The method of claim 82, wherein the first process chamber and the second 
process chamber are coupled to a semiconductor fabrication process tool. 

84. (Original) The method of claim 82, wherein the first process chamber and the second 
process chamber are coupled to a semiconductor fabrication process tool, and wherein the 
semiconductor fabrication process tool comprises a chemical-mechanical polishing tool, an etch 
tool, a deposition tool, a lithography tool, or an ion implantation tool. 

85. (Original) The method of claim 82, wherein the first process chamber is coupled to a first 
semiconductor fabrication process tool, and wherein the second process chamber is coupled to 
a second semiconductor fabrication process tool. 

86. (Currently amended) A semiconductor device fabricated by a method, the method 
comprising: 

forming a portion of the semiconductor device upon a wafer; 

directing light from a light source toward a surface of the portion of the semiconductor 



collecting light returned from the surface of the portion of the semiconductor device using 
a rod lens array; 

detecting the collected light using a first sensor array, wherein the light source, the rod 
lens array, and the first sensor array are arranged in a contact image sensor, wher pin the 



device; 




device such that the pd lens arr ay is spaced ab ove the surface byJess. 





determining a presence of defects on the surface of the portion of the semiconductor 
device from the wafef-images. 
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87. (Currently amended) A method for fabricating a semiconductor device, comprising: 

forming a portion of the semiconductor device upon a wafer; 

directing light from a light source toward a surface of the portion of the semiconductor 
device; 

collecting light returned from the surface of the portion of the semiconductor device using 
a rod lens array; 

detecting the collected light using a first sensor array, wherein the light source, the rod 
lens array, and the first sensor array are arranged in a contact image sensor, wherein Kir 
contact image sensor is spac ed above the surface of the portion of the semicondUQtox 
device .such that the .rod. leas array is sp aced above the surface bv less t han about 10 
mm t= wherein-the wafer comprises r e p e atable pattern features, and w hefein-fo o Gol l octed 
tight-eempfises^wafeF4maQeS'-ttot- compr i s e imag e s of tho repoatab l o pattern-features, 
and-Wh^rgjnJhe contact image sensor comprises .an.optical QQnflggration for telecentri c 
collection of images of the wafer bv the rod lens arrav : and 

determining a presence of defects on the surface of the portion of the semiconductor 
device from the wafer-images. 

88. (Currently amended) A computer-implemented method for controlling a system configured 
to inspect a specimen, wherein the system comprises a contact image sensor, the method 
comprising: 

controlling the contact image sensor, wherein the contact image sensor comprises a light 
source, a rod lens array, and a first sensor array, comprising: 

controlling the light source to direct light toward a surface of the specimen; 



collecting light returned from the surface of the specimen using the rod lens array- 
wherein the contact i rnagejsen sor is spac ed ahove th e, surface of the specimen 
such that the rod lens array is spaced above th e surface of thft sp ecimen by less 
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than t abQut,,|0,mm, ; whoroIn the sp e cim e n compr i ses q wo fefrha v i ng r e p ea tab le 
patt e rn f ea tu fBSr-and-wherein the collected light comprises specimen images-that 
GoropH'se4mafles-3f4he-fepea tab le p a tt e rn f e atur e s , jaad J&h& rein the contact 
ima ge sensor further comprises an optical confi guration for telecen. triC,C.oJte£llQn 
of the specimen imag es b y the rod lens arrav : and 

controlling the first sensor array to detect the collected light; and 

processing the ttotected-iiab tepecimen images to determine a presenoe of defects on the 
surface of the specimen. 

89. (Original) The method of claim 88, wherein the contact image sensor further comprises a 
fiber optic bundle and a fiber optic line source, wherein the fiber optic bundle is coupled to the 
light source, and wherein the fiber optic line source is coupled to the fiber optic bundle. 

90. (Original) The method of claim 88, wherein the contact image sensor further comprises a 
Jight pipe, and wherein the light source is coupled to the light pipe, 

91. (Currently amended) The method of claim 88, wherein the contact image sensor further 
ee mpr i ses fcas a height of less than approximately 30 mm. 

92. (Currently amended) The method of claim 88, wherein the contact image sensor further 
GQ nrvpr i s e s has, a height of approximately 10 mm. 

93. (Currently amended) The method of claim 88, whoroin Goie Might-is- coli e cted using o r ed 
ten s array, and w herein each rod lens of the rod lens array is coupled to one sensor of the first 
sensor array, 

94. (Canceled) 

95. (Currently amended) The method of claim 88, wherein-sa id l ight is Gollaotod us mg-a-red 
lens-afF ay> and w herein the rod fens array is disposed within the contact image sensor such that 
the rod lens array is spaced above the surface of the specimen by less than approximately 3 
mm. 
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96, (Currently amended) The method of claim 88, whoroin sa id-ti ght id coll o ctod using a rod 
len&^rrayraFid-wherein each rod lens of the rod lens array is configured to collect light at 
substantially the same collection angle. 

97. (Currently amended) The method of claim 88, wheFe tn said li ght is colloctod us ing-a rod 
len s array, and w herein each rod lens of the rod lens array compris e s h .ajLa numerical aperture 
of approximately 0.2 to approximately 0,7. 

98- (Canceled) 

99. (Original) The method of claim 88, wherein the first sensor array comprises a plurality of 
linearly aligned sensors, and wherein a pitch of the plurality of linearly aligned sensors 
comprises approximately 25 nm. 

100. (Original) The method of claim 88, wherein the first sensor array comprises a plurality of 
linearly aligned sensors, and wherein a pitch of the plurality of linearly aligned sensors produces 
a resolution of greater than approximately 600 dots per inch. 

101. (Original) The method of claim 88, wherein the contact image sensor further comprises a 
circuit substrate coupled to the first sensor array, and wherein the circuit substrate comprises 
circuitry configured to produce a dynamic range of greater than approximately 12 bits. 

102. (Currentfy amended) The method of claim 88, wherein the contact image sensor fertheF 
Gom^isesbas a length of at least a diameter of the specimen, and wherein the diameter of the 
specimen Gemprises-i&greater than approximately 200 mm. 

103. (Original) The method of claim 88, further comprising controlling the contact image sensor 
to calibrate the first sensor array for pixel gain variation and sensor distortion. 

104. (Previously presented) The method of claim 88, wherein the contact image sensor further 
comprises a closed loop bar assembly. 

105. (Original) The method of claim 88, further comprising controlling a support device to move 
the specimen with respect to the contact image sensor. 
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106. (Original) The method of claim 88, further comprising controlling the contact image sensor 
to move the contact image sensor with respect to the specimen. 

107. (Original) The method of claim 88, wherein the system further comprises a plurality of 
contact image sensors, the method further comprising controlling the plurality of contact image 
sensors. 

108. (Original) The method of claim 88, wherein the contact image sensor is coupled to a 
process too! T the method further comprising altering at least one parameter of an instrument 
coupled to the process tool using the determined presence of defects on the surface of the 
specimen. 

109. (Currently amended) An apparatus for inspecting a substrate, comprising: 

a. a light source for illuminating at least a portion of said substrate; 

b> optics for collecting light from said illuminated portion, wher ei n tho substrate 

Gompftee s a waf e r haviftg-repeaia bl e patt e rn f e atur e s, and w herein the collected light 
comprises substrate images that com prise-i mag e s of th e r e p e atab le pattern foatu pes; 

c. a plurality of sensors for sensing said collected light; and 

d. a processor for determining the presence of a defect or process variation on said 
substrate, wherein said optics and said sensors and at least a portion of said light 
source are contained in an integrated package proximate to and spaced above said 
substrate, and wherein said optics and said s en.SO.r$_C.O_fTiPrise an optical configur ation 
tcmielecentric collectiori of the substrate images . 

110. (Previously presented) The apparatus of claim 109, wherein the presence of said defect is 
determined by comparing said portion of said substrate with another, nominally identical portion 
of said substrate. 
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111 (Previously presented) The apparatus of claim 110, wherein said substrate further 
comprises a plurality of semiconductor dies, and said portion of said substrate is contained on 
one of said dies and said nominally identical portion is contained on another of said dies. 

112. {Previously presented) The apparatus of claim 110, wherein said substrate further 
comprises an array of substantially identical elements, and said portion of said substrate is 
contained in a first region of said array and said nominally identical portion is contained in a 
second region of said array. 

113. (Previously presented) The apparatus of claim 112, wherein said first and second regions 
are contained within a single semiconductor die. 

1 14. (Currently amended) A method of inspecting a substrate, comprising inspecting said 
substrate with a contact image sensor to detect defects on said substrate, wh e rein the subotratc 
comprises a- waf©r L having-repeatabtef>atter^feat«fesrwherein said inspecting comprises 
acquiring substrate images with the contact image sensor without contacting the substrate, a«4 
wherein-the-wbst roto imogcs comprise i mages of the ro peatable-pa tt e rn f eatwes^an^^ereiQ 
thfi contact image sensor comprises an.optical configuration for telecentric collection of the 

115. (Canceled) 

116. (Currently amended) The method of claim 114, wherein both a front and a back side of 
said wafe^ substrate are inspected. 

117. (Previously presented) The method of claim 114 r wherein said inspecting comprises 
macro defect inspection. 

1 18. (Currently amended) A method of inspecting a substrate, comprising: 

a. illuminating at least a portion of said substrate; 

b. collecting light from said portion, and transmitting said collected light to a plurality of 



sensors at approximately a 1:1 magnification, wherein-the-si 
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wofor hav i ng r e peatab le patt e rn f e atur e s, and w herein the collected light comprises 
substrate image s that G omprise4ma§e s of th e r e p e atab le p a tt e rn f e atur e s, and 
wherein r gaidJllumiDafiQg-gnd said collecting is pecfoxmedJbv :.a contact imaqe .sensoi 
spac ed above the substrate and c omprising an optical configuration for telocentric 

c, processing data from said plurality of sensors to determine the existence of defects or 
process variations within said portion. 

119. (Original) The method of claim 118, wherein said data is processed to detect macro 
defects within said portion. 
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